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Specification 

1. Name of this Invention 

Pearlescent paper and its production method 

2. Claims (Page 3) 

[1] Pearlescent paper prepared by the following method: 
After a hydrolytic organic titanium compound or titanium 
compound halide is adhered to flat micro crystals having 20 - 100 my. 
of average diameter and 500 - 1,000 m\i of thickness, the prepared 
crystals are hydrolyzed and made into powder coated with a titanium 
oxide layer having a characteristic of producing pearlescent 
glossiness and added to the papermaking raw material during 
papermaking process. 

Detailed Explanation of this Invention 
[ Industrial Field] 

This invention pertains to a pearlescent paper and its 
production method. 
[Conventional Technology] 

As one of papermaking techniques, a specific material is coated 
over the paper surface to produce pearlescent glossiness. To prepare 
such coating material, a material, such as fish scale foil or basic 
lead carbonate foil, is made into pigments. Although this method has 
an advantage that the coating material can be applied at any location 
on the surface, it also causes various problems, such as undesired 
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glossiness due to unevenly dispersed pigments and troubles related to 
coating process, such as deterioration of coated film with the 
passage of time, insufficient affinity to the printing ink, etc. 
[Purpose of this Invention] 

The purpose of this invention is to provide pearlescent paper 
having increased sheet strength, improved affinity to the printing 
ink, desired pearlescent glossiness, and enhanced whiteness, by 
adding specific pigment materials during papermaking process. 
[Method to Solve the Problems] 

To achieve the purpose as described above, this invention 
provides the following paper making method: After raw paper fiber is 
pulverized in a pulverizer, a desired sizing agent, such as rosin 
soap, sulfuric acid band (sulfuric acid aluminum) , melamine resin, 
urea resin, etc., is added. Then, an organic titanium compound or 
titanium chloride is adhered over the surfaces of flat fine crystals 
and hydrolyzed to create a titanium oxide coating material to prepare 
a filler. This filler is added to the fiber/sizing mixture described 
above during papermaking process. During this process, 
conventionally used fillers, such as titanium dioxide, calcium 
carbonate, magnesium carbonate, barium sulfuric acid, calcium 
sulfuric acid, talc, or kaolin, may be added. 

An appropriate flat fine crystal used in this invention has an 
average diameter of 20 - 200 m\i and 100 - 600 m\i of thickness. This 
flat fine crystal may be shaped into a circular plate, hexagon plate, 
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rectangular plate, rhombic plate, or any other shapes as long as the 
it has a flat surface. Therefore, needle-like shaped crystals are 
not recommended. An artificial crystal may be used as the flat plate 
fine crystal of this invention. Examples of artificial crystals are 
ferric oxalate, zinc hydroxide, manganese oxalate, manganese sulfuric 
acid, cadmium oxalate, barium sulfuric acid, barium oxalate, etc. 
Those artificial crystals are described in Patent No. 35-5367. Also, 
fine crystal powder, such as naturally produced mica explained 39- 
28885, may be used as the flat fine crystal of this invention. Then, 
a hydrolytic organic titanium compound or titanium halide compound, 
such as alkyl titanate (e.g., methyl titanate, ethyl titanate, propyl 
titanate, butyl titanate, etc.), alkoxy titanate (e.g., etoxy 
titanate propoxy titanate, etc.), alkyl titanate halide (e.g., ethyl 
titanate), or titanium halide (e.g., titanium chloride), is adhered 
over the surface of said flat fine crystal. The adhesion method may 
be conducted in a liquid or gaseous form. 

When liquid adhesion is selected, the mixture may be diluted 
using a solvent, such as butanol, sol pentnaphsa, amyl acetate, 
chloroform, carbon tetra chloride, chloro benzene, etc. 

Those titanium compounds are preferably substances providing a 
relatively slow hydrolysis speed. Butyl titanate is recommended, as 
it has an appropriate hydorlisys speed and sufficient compatibility 
with various solvents. The solvent used to dilute the mixture is 
preferably a material that can appropriately adjust the titanium 
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compound hydrolysis process and other decomposition processes. 

The organic titanium compound or titanium halide compound may be 
used alone or made into a composition containing other processing 
agents. The flat fine crystal may be treated with an oxidation agent 
(e.g., chlorine, oxygen, or nitric acid), reducer (e.g., hydrogen), 
metallic salt (e.g., tin chloride or copper chloride), surface 
activator (e.g., cationic activation agent, anionic activation agent, 
etc.), or other surface denaturing agent. 

The adhesion quantity of said organic titanium compound or 
titanium compound halide should be sufficient for forming a 50 - 100 
myi thick titanium oxide coat after the hydrolysis process. This 
measurement is equivalent to the thickness 3800 - 8000 A (at most) 
capable of generating a visible light frequency. This coated film 
and flat micro crystal can integrally produce pearlescent glossiness. 

The prepared titanium oxide coat film is well dispersible in 
water and can provide affinity to the raw cellulose fiber during 
papermaking process, appropriate bonding strength by bonding 
cellulose fiber for stronger paper, and affinity to the printing ink 
to improve the printing characteristic of the produced paper. 
Particularly, unlike the conventional spherical pigment or particle 
pigment shaped close to spherical form, said filler pieces are flat- 
shaped. Therefore, it can provide excellent physical bonding and 
shielding strength to the cellulose fiber. The filler may be colored 
with a dye beforehand, or other pigments may be added for coloring by 
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adding a desired processing agent in a pulverization machine or 
papermaking raw material . 

The pulverization process may be free type and viscous type. In 
the former case, an excellent filtering characteristic can be 
provided, and produced paper has a small density, high volume, non- 
transparency, and high moisture contraction resistance. In the 
latter case, the paper has a high density, transparency, and strong 
tendency of moisture-caused contraction. This invention can be 
applied to either method. 

The pulp water composed of pulverized pulp and filler is 
processed using a circular net or long net type papermaking machine. 

The circular net type papermaking machine absorbs the pulp water 
onto a rotating circular net to deposit fiber and other substances on 
the circular net, and takes out the deposited substances. The long 
net type papermaking machine provides the pulp water onto a 
continuous metallic net (e.g., endless band) during papermaking 
process. Both method use a wire part, press part, and drier part. 
This pulp water having adjusted density of 0.2 - 1.2 5%, is vacuumed 
by a pump into a vacuum box formed at the back of the metallic net 
and dehydrated when separating from the metallic net by a vacuum 
roller, and collected by the felt. Then, after the moisture is 
removed from the obtained substance using a pressure roller, the 
processed substance is sent to a dryer part where the material is 
dried on the surface of rotating drying circular tube heated with 
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steam. Although the paper making speed depends on the paper type and 
thickness, it is usually 50 - 700 m/sec or faster. 

This paper is further treated using a calendar roller or super 
calendar roller to provide strong glossiness or may undergo a size 
process . 

With the method based on this invention, a 50 - 100 mp. thick 
titanium oxide coating is prepared by hydrolyzing an organic titanium 
compound and titanium halide on the flat micro crystal surface, thus 
providing pearlescent glossiness to the surface while functioning as 
an excellent filler appropriately bonded to paper fiber elements. 
Furthermore, the coating can provide an excellent affinity to the 
printing ink and improves the printing characteristic. Therefore, 
the method based on this invention can produce a new type of 
pearlescent paper, which is not producible by any other conventional 
method. 

The following explains the operational example of this 
invention. Note that this invention may be freely modified within 
the claims of this invention. 
Operational Example 1 : 

After 6% hyposulfite pulp water solution prepared as free water 
is well mixed, clay (amount = 15% of pulp quantity) suspended in 
water is added. Then, a flat filler (20 - 100 m\i of average 
diameter) is prepared by coating titanium oxide over fine mica powder 
to form 500 - 1,000 mp. thick coating. This filler (amount = 4% of 
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pulp quantity) is dispersed in water and added to the pulp solution. 
Next, a sulfuric acid band (amount = 3% of pulp quantity) is 
dissolved in water and added to the pulp mixture. Then, water is 
added to this pulp composition to prepare 0.95% concentration pulp 
water. This pulp water is made into paper using a long net type 
paper machine to produce 50 - 150 g of basis weight paper of 
appropriate thickness. As a result, a shiny and glossy whitish 
pearlescent attractive printing paper having affinity to the printing 
ink can be produced. 
Operational Example 2 : 

After a 6% hyposulfite pulp water viscous solution is well 
mixed, 5% diluted rosin soap is added for an amount adjusted to 1% of 
pulp quantity. Then, water-suspended clay for an amount that is 3% 
of pulp quantity and fine flat fillers (20 - 100 m\i average diameter) 
prepared by coating titanium oxide over fine mica powder to form a 
500 - 1,000 m\i thick coat are dispersed in water to produce a pulp 
water composition. Next, the sulfuric acid band having a 3% of pulp 
content is dissolved in water and added to the composition. Then, by 
adding water to the prepared composition, the pulp water 
concentration is readjusted to 0.8%. This pulp water is made into 
paper using a long net type paper machine to produce 50 - 150 g of 
basis weight paper having appropriate thickness. The produced paper 
is strong with an excellent writing characteristic for water-base ink 
and has attractive pearlescent glossiness suited for handwriting. 
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Operational Example 3 : 

After viscous 3% hyposulfite conifer pulp water is well 
pulverized, fine flat fillers (20 - 100 raja of average diameter) 
prepared by coating titanium oxide over fine mica powder to form a 
500 - 1,000 mil thick coating are added for an amount that is 4% of 
pulp quantity. In this case, the filler is dispersed in water 
beforehand. Next, a sulfuric acid band (pulp content =2%) is 
dissolved in water and added to the composition. Then, by adding 
water to the prepared composition, the concentration of pulp water is 
readjusted to 0.4%. This pulp water is made into paper using a long 
net type paper machine to produce 30 - 80 g of basis weight paper of 
appropriate thickness. The produced paper can be made into an 
attractive and strong wrapping paper with shiny pearlescent 
glossiness and whiteness. 
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